DNA damage-induced modulation of GLUT3 expression is mediated through p53-independent extracellular signal-regulated kinase signaling in HeLa cells.
Many cancer cells exhibit increased rates of uptake and metabolism of glucose compared with normal cells. Glucose uptake in mammalian cells is mediated by the glucose transporter (GLUT) family. Here, we report that DNA-damaging anticancer agents such as Adriamycin and etoposide suppressed the expression of GLUT3, but not GLUT1, in HeLa cells and a tumorigenic HeLa cell hybrid. Suppression of GLUT3 expression determined by the real-time PCR was also evident with another DNA-damaging agent, camptothecin, which reduced the promoter's activity as determined with a luciferase-linked assay. The suppression by these agents seemed to be induced independently of p53, and it was evident when wild-type p53 was overproduced in these cells. In contrast, the mitogen-activated protein kinase/extracellular signal regulated kinase (MAPK/ERK) kinase (MEK) inhibitor U0126 (but not the phosphoinositide 3-kinase inhibitor LY294002) prevented the drug-induced suppression as determined by reverse transcription-PCR and promoter assays. Furthermore, overexpression of GLUT3 in HeLa cell hybrids increased resistance to these drugs, whereas depletion of the gene by small interfering RNA rendered the cells more sensitive to the drugs, decreasing glucose consumption. The results suggest that DNA-damaging agents reduce GLUT3 expression in cancer cells through activation of the MEK-ERK pathway independently of p53, leading to cell death or apoptosis. The findings may contribute to the development of new chemotherapeutic drugs based on the GLUT3-dependent metabolism of glucose.